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U.S. Patent 6,080,660 to Wang et al., "Via Structure and 
Method of Manufacture, " discusses a first etch used to form a 
via in a dielectric layer cdDOve a conductive line and a second 
etch step used to remove a TiN layer on the metal line as well 
as part of the metal line. 

U.S. Patent 6,004,876 to Kwon et al., "Low Resistance 
Interconnect for a Semiconductor Device and Method of 
Fabricating the Same," describes a low resistance interconnect 
with improved reliability and involves insertion of a Ti 
reaction prevention layer between a first metal layer and a TiN 
anti-reflective coating (ARC) on the first metal layer. 

U.S. Patent 6,306,732 to Brown, "Method and Apparatus for 
Simultaneously Improving the Electromigration Reliability and 
Resistance of Damascene Vias Using a Controlled Diffusivity 
Barrier, " discloses an imperfect diffusion barrier layer at the 
bottom of a via to control electromigration by reducing stress 
build up in a metal layer adjacent to a diffusion barrier 
layer . 

U.S. Patent 6,522,013 to Chen et al., "Punch -Through Via 
with Conformal Barrier Liner, " discusses a punch through via 
with a conformal barrier liner. 
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U,S. Patent 6,451,181 to Denning et al., "Method of 
Forming a Semiconductor Device Barrier Layer, " describes 
rounding of via opening comers. 

U.S. Patent 6,551,919 to Venkatesan et al., "Method for 
Forming a Dual Inlaid Copper Interconnect Structure, " discloses 
methods of preventing voids and EM failure. 

U.S. Patent 6,383,920 to Wang et al., "Process of 
Enclosing Via for Improved Reliability in Dual Damascene 
Interconnects," discusses a barrier layer deposited in a via to 
reduce voids due to EM. 

U.S. Patent 6,069,072 to Konecni et al . , "CVD TiN Barrier 
Layer for Reduced Electromigration of Aluminum Plugs," teaches 
a CVD TiN barrier to prevent EM failure in an Al plug. 
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